Royal Victoria Hospital, Belfast
DEXTROTEST is a simple, side room method of blood sugar estimation produced by Messrs. Ames Ltd. It is basically a convenient form of a copper reduction technique, measuring the total reducing substances in blood. It consists, in brief, in adding 1 ml. of blood to 2 ml. of water in which a tablet containing sulphosalicylic acid has been dissolved. The proteins having been precipitated, the mixture is filtered, and to l ml. of filtrate is added a second tablet containing copper sulphate and sodium hydroxide. Boiling ensues without the application of external heat, and a colour develops, comparison of which with a scale allows an assessment of the blood sugar to be made.
In the following experiments, all of which were personally performed, distilled water was used as a solvent, and a rubber bung used to occlude the tube in which protein precipitation takes place. This tube is shaken gently to ensure thorough mixing before filtration. A control estimation of the blood sugar of each specimen was performed by the staff of the Biochemical Laboratory of this Hospital, using the method of Folin and Wu (1920) .
During a series of twenty preliminary tests, it was noted that the final colour developed through a sequence of colour changes and accordingly the possibility of elaborating the Ames Scale envisaged. Standard Colours (B.S.1.) representing intermediate stages were obtained, and an attempt made to assign to each a numerical value by means of the control estimations. It soon became apparent that this was not feasible, as two blood sugars whose actual values were within five per cent. of each other frequently gave quite different final colours by Dextrotest. It was decided at this stage to record all future Dextrotest estimates as: <100, 100, 100+, 150, 150+, 200 and 200+ mg./ 100 ml. the estimate being made by watching the colour sequence develop, while gently agitating the tube after boiling had ceased. This is of assistance in deciding whether the 100, 150 and 200 mg./100 ml. values have been reached or passed. In all cases, the final colour had developed within thirty seconds of the cessation of boiling, and it is important that the final reading should not be taken earlier than this, otherwise the result may be too low.
Consideration of the above experiment raised the question of whether repeated Dextrotest estimations of a single specimen would give consistent results. To ascertain this, six Dextrotest estimations were performed on each of five specimens 86 of blood. In no case was there any difference in the estimated Dextrotest values of a particular specimen, although small differences were apparent in the final colours.
A grey colour, reported by Davies and Paley (1957) and Osborn (1957) , has been seen on four occasions. It was thought that the use of fluoride anticoagulant in the specimens may have been responsible for this abnormality. ro investigate this, a series of sixty samples was examined. A Dextrotest estimation was carried out on 1 ml. of each, and anticoagulant added to the remainder, which was subsequently evaluated both by repeat Dextrotest and by the method of Folin and Wu (1920) . In this experiment a grey colour appeared on only one occasion, and then in the absence of anticoagulant, whereas on the other three occasions anticoagulant had been present in the samples, giving rise to a grey colour. On this minimal amount of evidence it would appear that the presence of fluoride anticoagulant is not a factor in the production of the grey colour, and indeed no explanation has yet been advanced for its appearance. It may be that the necessity, as stressed by Moss, for the use of completely fresh tablets, plays a part in this abnormal behaviour of Dextrotest. As a result of the above experiment, it was, however, possible to conclude that the presence of fluoride anticoagulant has no effect on the estimate of the range of blood sugar provided by the Dextrotest technique.
A total of 106 specimens were evaluated both by Dextrotest and the method of Folin and Wu and the results compared. A summary of these is given below. It is possible to state that a blood sugar is less than 100 mg./ 100 ml., but further discrimination within this range is impossible. Here a blue colour is seen which has no green tint, and is easily recognisable. Twenty specimens whose control values were over 200 mg./100 ml. were tested by Dextrotest using .5 ml. of blood and 2.5 ml. of water, thus giving a 2X dilution, making estimations of 200, 300 and 400 mg./ 100 ml, possible. The accuracy of the test at this dilution appears to be comparable to its accuracy in its usual form, and is adequate for practical purposes. DEXTROTEST DIscusSION.
It is recommended that Dextrotest be performed strictly in accordance with the maker's directions, taking care to ensure accurate measurement of the fluids used. The accuracy of Dextrotest increases with the operator's experience in its use. It 87 is inevitable that any procedure which relies on h-uman judgment can never be as accurate as one in which this limitation does not exist, but if one bears in mind its limitations, Dextrotest is a useful addition to the physician's armamentarium. It will be noted that the above table is based on four blood sugar ranges, viz., less than 100 mg./ 100 ml., 100-150 mg./ 100 ml., 150-200 mg./ 100 ml., and 200+mg./ 100 ml. With dilution, this can be extended to include the ranges 200-300 mg./ 100 ml. and 300-400 mg./ 100 ml. One's experience of the test is that attempts at greater accuracy than this are hopeful rather than accurate. It will readily be seen from the table that there is a real danger that one may estimate by Dextrotest a blood sugar value of 150-200mg./100 ml. where, in fact, the actual blood sugar may be over 200 mg./100 ml. For this reason it is suggested that on all specimens, whose Dextrotest value is over 150 mg./100 ml., a repeat estimation should be performed using .5 ml. blood and 2.5 ml. of water. Specimens whose Dextrotest values are over 200 mg./ 100 ml. will normally be repeated using this dilution in any case. In the differential diagnosis of hypoglycamic coma, Dextrotest may confirm a clinical opinion, but it will not pick out the patient who develops hypoglycoemic reactions when his blood sugar is in fact 80-90 mg./100 ml.
CONCLUSIONS.
(a) If one accepts that if a patient's blood sugar is within the 1004150 mg./100 ml. (Folin and Wu) range, his diabetes is adequately controlled, Dextrotest can be used for the long-term control of diabetes, e.g., by general practitioners in remote regions, as the test is fairly accurate within this range.
(b) Dextrotest is very useful for the emergency treatment of diabetic ketosis and hyperglycaemia, when laboratory services are not immediately available, giving one the confidence to prescribe large and frequent doses of insulin without the risk of creating hypoglycaemia. One does not have this confidence when working from urinary sugar estimations alone.
(c) Only in the complete absence of laboratory facilities should Dextrotest be used as a screening test for the diagnosis of diabetes.
(d) Subject to the above limitations, it is the author's opinion, that the control of diabetes could be more accurately effected using this test, than by methods based on estimations of urinary sugar.
